2025 HFFE

&+

BRiFFPRITTILZRAW:
HEBOGEXFERAOIEES

wme: £ B

SEAVEE R F RSP TH B Lo sl
TEER P T B R AR AT IR AR
AtEER S — X

pgER s 6611240000-6

w4 e MHHEE



BEFPRHETILEAVW:-BEBOEXFERDOILESH
R MIE
REEH

BT 2T XA MIHAIATZ & T, 7FRARNIEXTORESCA A—T%
METHZLENTED, WMEERZ WL EEaIa=r—2a T, Ay
U RNHIRENKRANRE DL T120, BXTFIFEX TFOREBECENZEREE X
HEEREEERTT. L LAERS, BCFER LT Tho Thkic L -
TERRDERE SNDHLEENRD D, KR, FEERRICB W TRRSCTIEZ O £ £#
ASNDT=®, BEFEMTHRMEZA L ST 0.

Z 2 CARIIE T, HARGE L FEREICE T DA SUTIT R D R O b 72iE
WEEEMICHE T 2 FIEEZRET 5. BARNICIE, X OIUE LTERBSCT a3
HBaINT7X A N2 ETHET VAL, 8 DOBIEZ LIZTHNEZS5.
ZD%, BT EICTENEO R ZE S Z & T, BT EEE 8 ot
DR RV TRET 5. AWFFETIE, ZORT MLERSUTRAE N7 hL LIRS,
A IO SCTFIENE 7 MV OEND S DR LTFT O E M T 5. FED
EHUZHT-0, WML REREIILLTDO 2 RTHS.
BRXFREFATTILOBEE

BTG A E R T 2720120, BCTRIEZ T XX b Dl 2 03

MNd 5. FIECRRBEEEIIITIRENE & B T09 03, B 72 & ok

SCFENE L BEATIC W, FIT, BTN EENTHWAET A RO

ARLEIERL, EO X9 aticxt LTHEEDOEB(ILEIT O TT AN

HCThD.

KX FREOEERB A E

KR SCFREAT DAL Z DR A N TFT1T 9 &, EA DO TEEBI0 UL AR 2

L1280, FHIICEES ENEL D, D), ANFIC X502 HOFHRe

TR I YL EEMHT 2 0ERH 5. £z, HEtHTECL Y Sh

7= SACZED & DAL F N TR T OMR L BEET 202D 5720, AH

OHWi A B L, SUbEMIREROZYLEZ I T 20BN H 5.

1 DHOMBEICK LTIE, AJIITAD TN %2 T3 2 /& Piler
JVERER L, $SUERMT 5 SN T X A NS E TR S 2 L TEORT
JEAE DY R B A8 L. BRI, EEROBIE OA IS L TTFRINT
x5 X9, Plutchik ® 8 FFHDEE 7 IV (B, LA, #iFE, Bx, K



ii

v, B, BEE, EE) B E IR EB L FBOIE O T — 2ty hoE
BoOTFT—2ERANT, HRFEHENZ BERT O7 7 A v Fa—=7%{T->
Tz WIZ, X O T a2 HARGE L JGEORA M EIE L, 8IS THlET
NEFAWTIRITATE T3 A FOBIEE THIL, ORI FOBSCTIIE Y
NV EREEET .

2 DHOEICH L TIE, BRXFobZE T 572012, fhHslaoi
75 3 OO FEE W, £, BSCFRUE 7 ML AT 5 8 DD
fElZ N THUCER L, FEIE O S OENRENICTES S UEEE t REIC
L0 L7z, Wiz, BT 2 2 e WEE o T k0O A ffi5E
T H70, MIALET DEENT OZEICER L, EOZENHFER TR S0
EUREICLIVMGE L. SHI, ZUHOFETHHMM L XV EiEihE
BIRDBENEZHZ D720, 8 RILDENE DIBMAEIEIZE SN TAE T v U DJIE
NABRIRE ZF L, SUbzE4aE Lz, 22 hosibE4EIC, /i
b2 7), BRSO Z2CE RS bZ), MEn b= =/t
FZ)EPES. M4 T, NRICEABCFIIET /7 — v a VRERZMHERA L, #it
HZ A S L2 SO 2 S M2 iR L 7.

AMFEDOEBIZLL T OB TH D.

BXFPRIFEETILOEE

EF LTS TRIE T VI, 7% R MBS @dE % 8 iEo T 2

IS TRT 5. BEZ L OTHUMEIXREREEER L. AAGEET LD

AR, HHE FEoO~7 a¥HE 047, 0.70, 0.56 ThHoT-. HiEE

TIOMEZR, FHE, FEO~7 v YT 048, 0.66, 0.56 THo7=.
GXFRBIEOEERMBEFE

FSCFRENE T S v VTS ZEB ORER, 3 >OBLE G B &/ T

WEDH DT 305 I L=, & 512, #HEHIcHE S suks%

DB HIELT- O ERFET 5720, NFT /7 —v 3 NS T

JEIGERT MANSULED & D T2 L, EFEIC LR ED—

BEAFHME L=, T O, ATP_—203bZ#ZDH DT 431 1 TH

D, BHETIULED Y OHWA—FK LT 137 E Th o7z, Zo b &

WARIL 045, FHHEIT0.32, FlElXo.37 &0, BEFEN —EHDOX

LD & DT AT TE 52— 5T, AP X 530U bZEE +471C

MR TE CVWARWVIEEL RENTZ.



iii

Analysis of Cultural Difference in Emoji Usage
Between Japanese and English Based on Emotion Prediction Models
Kanaha Mori

Abstract

By inserting emojis into text, writers can convey emotions and imagery through
their writing. Emojis play a crucial role in conveying emotions and intentions in
multilingual communication, particularly in contexts where machine translation
(MT) may change. However, emojis may be interpreted differently depending on
the culture, even when using the same emoji. Thus, emojis are likely to cause
misunderstandings between languages, since they are inserted directly into MT.

Therefore, we propose a method to quantitatively extract cultural differences
in emotion attributed to emoji in Japanese and English. Specifically, text
containing emojis collected from X is input into an emotion prediction model to
obtain predicted values for each of the eight emotions. Next, by averaging these
values for each emoji, the emotion associated with the emoji is represented as an
8-dimensional vector. These vectors are called the emoji emotion vector in our
research. To achieve this method, we address the following two challenges.
Constructing an Emotion Prediction Model

To quantify emoji emotions, it is necessary to extract them from text. However,

for emojis such as animals and plants, it is difficult to link them to emotions

compared to facial emoji and exclamation or question marks. Therefore, a

model is needed that utilizes the context of the text containing emoji to quantify

emotions for any type of emoji.
Method for Detecting Cultural Differences in Emoji Emotion

Manual evaluation of cultural differences in emoji emotions causes variation in

assessment due to individual subjectivity and cultural knowledge. Therefore, it

is necessary to extract cultural differences using statistical methods rather than

manual evaluation. Furthermore, to verify that emojis extracted by statistical

methods match real interpretations, we assess the validity of these results by

referencing human judgments and actual usage contexts.

For the first challenge, an emotion prediction model was built to obtain

distributed representations of emoji emotions. A pretrained BERT model was
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fine-tuned on a subjective emotion dataset annotated with Plutchik’s eight
categories. Japanese and English emoji-containing posts were then collected from
X, and emoji emotion vectors were constructed by predicting emotions in these
texts.

For the second challenge, cultural differences in emoji usage were extracted
using three complementary methods. First, t-tests were applied to each emotion
dimension to detect quantitative differences in emotional intensity. Second,
differences between opposite emotion pairs were examined to capture directional
variations. Finally, Spearman’s rank correlation was used to identify structural
differences in overall emotion rankings. The validity of these results was further
confirmed through human-annotated emoji emotion data.

The contributions of this study are summarized as follows.

Constructing an Emotion Prediction Model

The constructed emotion prediction model predicts emotions assigned to a text

from eight emotion categories. For each emotion, the predicted scores were

binarized using an optimal threshold. The Japanese model achieved macro-
averaged precision, recall, and Fi-score of 0.47, 0.70, and 0.56, respectively.

The English model achieved macro-averaged precision, recall, and F1-score of

0.48, 0.66, and 0.56, respectively.

Method for Detecting Cultural Differences in Emoji Emotion
As a result of cultural difference extraction, 305 emojis exhibiting cultural
differences between Japanese and English were identified from three analytical
perspectives. Furthermore, to validate the statistically extracted culturally
different emojis, culturally different emojis were also extracted from human-
annotated emoji emotion vectors, and the agreement with the proposed
method was evaluated. As a result, 431 emojis were identified as culturally
different in the human-based analysis, and 137 emojis were commonly judged
as culturally different by both approaches. In this evaluation, the precision was

0.45, the recall was 0.32, and the F1-score was 0.37. These results indicate that

the proposed method can automatically extract a certain number of culturally

different emojis, while also revealing a limitation in that it does not sufficiently

cover the cultural differences perceived by humans.
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LFHDEAFE L, BB F O iR i 2 5 S < Uk E S A zEn
IZHIH S TWA Z 2R bnd.

6.4 BRFEICE>THHEHIN-XLEDREH
RRFIEIZ Lo T SN sUb =S UFE S OS2 GET 5. BAERR
121X, 6.3 TERLIEAFRN—RADIUEDH DI TFHEEEZEMEL L, =EF
B X DR L O—BEZFHMET 5. Ml H 72> T, R TFETHHL
AL ZED S HIELTEE L, NTFPR—ADULZED B DI TEA DA
1TV, BEGE(TP), (A5YEFP), BEMEEFEN)ZLLTO X 9 ICERT 5.
® TP:RETILEAFOMGTIEDLY & L THIH S L2 ESUT
® FP:J\EFETIITHH SN, AFTIIULED Y EHE SR> T4z
L
® FN: ATTIHIULED Y LHEINLN, BETETIHMH IR -7
FR 3L
IBICESE, IEFEOEEMM OS2 HAE, FHE, FEICE-
TEBMICIHMET 5. #EERITREFE S HHE LR IFOS B AFE—HL
“EEEZRL, HEBIIATTHH SN UEED S DR TERETIENE
DIEERERE T X oo E R
# 2118, AR, oA E 27T, REFENH L
T2 AL D B DISSUTFHEE D 305 1, AFX—ZADOIALED B DIZLFEE N
431 1ETH Y, D5 H TP M 1371, FP 2% 168 {4, FN 28 204 tEfF(ELT-. %
NENICE ENDRLFORMEO—E T M AL IR, ZORENL Y%

K 21 YA - RO ER G

51 5 o — 1 (I

REFETULED Y 292 132 37 305
ANFR=ZTXLED Y 32 27 416 431
TP 8 4 21 137

FP 284 128 16 168

FN 24 23 395 294

Pl 0.027 0.030 0.57 0.45

P 0.25 0.15 0.051 0.32

F {& 0.049 0.050 0.093 0.37
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23 8 1, FP 75 284 1, FN 2% 24 fHF(EL, WA, HI=, FETzhth
0.027, 0.25, 0.049 CToh o7z, H _F Ut TREFIENHH L2300 H
DIRSUTHEAN 132 1, NFR—2ADULZED & HIELTEED 27 fFTH Y,
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SALED B DARSLTFERE D 37 1, ANFR—2ADIULED b DI TFHRAE DY 416
HhThH, D55 TP M 21, FP 2316 1, FN 2\ 395 fEAF(E L, HAR, B
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# 23 7 A T 2B D REAGRIOERE & T RIEFE

&IE TAMT—X HAGEET L IR )L
=N 1741 1867 2185
AL & 1514 2016 2029
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KLV FETHo7=. o, BIFHOT A T —X 2B 5 EREE TV
DR LT BRI ZR 23 1ITRT. & 23 ZHERET 5L, RTORE CIEMT N
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N EEDSN T EL T T 2720, ﬁﬁl_ﬁﬁjt4h%é%iﬁidk0>ﬁi &:L/Tf MiEL
THIH L CWA RN & 5. SRR FEIIHER U E2RITIT 08U Tl
RNH DD, F DO FITH D AR O ET 7 OFE T iﬁmbfwék%z
bid. Fo, NFeHlCIEEE —fbE s U Chhitt S it nginore 2
LD, FrEDENENZ & OER BN T 5 &) L0 b, BERRHIG
DFEWNE L TREIZUEEZ R LT WMERR S 5 &2 bivs.

I T, AFTHE =MEULED D &HWr SN 416 HF2xRIT, 7%
FERENOZH =Fb2EL LTI L TW D 00, RkObEE LTH
fiE LTI L CW A O ERRGET S 720, IRIRO 7 O A & 55 = f b
FEOMHAIIZ L D 2 X2 BEAMERR LT, £ 25 (ST A E KL 5%(p < 0.05)
ELT I R REEITo MR, oMb EE LT sa8,E6 X0
b, EKRES E LTI SN 58 A EIZE D > T2 (p=1.15e-23). e R FIEIE
5 AEEO S O Z EEMHT 2 BEIERW—5 T, F —f b= A Ak
TOHRROZE T LHHE M, FH B UEEICITREWEE LR D2 LRI S
.

# 26 REFIEICBT 2E LA TOKEE = & o TP - FP DR

SN TP D% FP D%
=0\ 27 18
AEL & 32 27
HAfF 55 60
X 55 81
&0 26 24
nn 13 19
e 22 21
fEfH 48 62

# 27 ETFIEICBIT 55 M b2ETORNEH Z & D TP - FP DGR

SN TP DFEL FP D%
ZUN—FEL A 22 21
- % 12 16
By —2n 12 15
et — {5 4H 42 46
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ERFIETEBNT, F—bzE, B Mk s LTt S ncascpicon
THRAF#N Z & 1T TP« FP USRS T 2430 A 465 U, U b2 RS SR Sddi il
TEND LN ESHT LT, B ORBRENEICE 26, K 27 (TR T. HEOKIE T
ALEPH SN D GE8 b H D720, HEITEE L Z .

#26 LV, FHUETIE B0 ELA RO, BEEEHTIIFP LV b
TP (Z8% 4 DU 832 <, Wife, X, &, FEETIE FP IS T 5
KBLFD TS oT-. KR, BEZETIX TP 28 55 4, FP S 814 TH Y, &
RFETANFE—ET 52 UEEOHMA TE TWHA, BRI bAEOFH b
ZinolotZEx bbb,

HEWNT, F 27 KVFE HEETIE, E0—ELAMTIEIFP LV TP IZ
M T DR THNL L, MOEITIZ FP IS T DT O N L -T2,
DM ZEITE — LI~ NS o T BEE—(E 3 C O b2
Vb2 <, TP S 42 1, FP 246 Tholz. TOT-DH _F A TIT,
EORIGFHTOLHLIBEANT LT 2 ULEOHEATETEY, MiHIZiH
F72 2O A RO D EEITI o7 B2 b s.

7.3.3 @XFHATIHICRE=XeEMEIEER

S DAL ZEA ARG R ORI A SR HIE 3 5 7212, Unicode DHRSCF-57
YT — v L, &30 F group Z &I TP« FP - FN 243 L, #0570 —
TR - FHE - FEZEH LI REE 28 1277,

Z OfER:, Smileys & Emotion| <° [Travel & Places| Tl F {238 0.50 &
gy E <, B FEE AFORMBERNS —H LT WMHRAIN A Oz, Zhb
DH T A VITITEERB L BEEFE OS2 0T W n£ <, AFTHEE
DRI ST W CTH D & B2 bivd. — 5T, [Food & Drink| T
I FED 0.07 £ F LKL, AFTEUEEN B SN0 06T, #
RFRETEFSTHHTETWRNWZ ERNghoTe. ZOX ST IV IEA
&AL A SUIR~ AR EDN R <, B E MO 72 & LTI AT < W ATHE
MRdH 5. F£72, [People & Body| TIZFHLED 0.50 & A& W—F T, i
BFEN 037 I E-TEY, BEFENULEDOEMZIASE S bOD, NF
TIFRECICS WIHEER —ER G ENTWDHZ ENELX LS. Ziud, FikE

v https://unicode.org/Public/emoji/15.1/emoji-test.txt
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WY 2 AF ¥ — DN LB L > TEHETH D Z ENEL TV 5 AlhE
MRH 5.

S BT, RGEOHRTH —BENEW RV A L0 RIS T 5729,
Unicode i H T Y OV 7 7N —7 Z L ICRBEOER 21T - B2 % 29
(Y B, B TIVEDMRRIZ D IR OB TTIEIE AN LB IR D T2, R
FSE TITRRSCTHS 10 A B BT 7 —TDhzxtg L L TR L.
Z DOfER:, Tperson-gesture] <° [person-activity] TiX FfE2S o.70 LA E L7201,
ANDOENWER Y = AF ¥ —IZFT DA 0TI EFiE & AF TUZED HK

1 —Er L9V i 7] 25 HERR S 7=, F 7=, Tplace-building | <° [sky & weather |
728, BATCHARBARICHET A2 TFETH FIED 0.57~0.69 & HlHIE <, X
SWRIZARAE LAZ < WA 7 Y TIEHSUEZEN L E LTIl &5 ATRetE S R S
5. —J 7T, Hood-prepared) <> [plant-other), [light&video] TiZ TP 2%
FEAEELNT, FMN o0 &oTz. ZNHOHT IV, ATTIEUEE
DI SN TV DIZE 06T, BEFETIEHFRITRETE TV RN &
ZR LTV D, BRI A IS S B9 24830, S A Ee st
RN THHT20, BETHET MK SSIBETIETITIULEEZ R 2
(L WATREEDY D D L E XV, EERFIEIC L D3R O 2 4 M ITia T o
BT AVIZEoTRY 23H 1, BIFERBLCHARBLG D X 5 1T Hfgr) Y
72717 Y TIE—BENEN—F T, AIE SIS 50 SR ED 58 7
TY TIE—BEMET T2 08B Rolz.

# 28 T —T7RBI O A =R R E

TN —F TP FP FN AR X F{H
Travel & Places 33 24 42 0.579 0.440 0.500

Smileys& Emotion | 24 14 35 0.632 0.407 0.495

People & Body 28 47 28 0.373 0.500 0.427

Activities 10 6 25 0.625 0.286 0.392
Symbols 6 15 8 0.286 0.429 0.343
Animals& Nature 15 18 41 0.455 0.268 0.337
Objects 18 34 66 0.346 0.214 0.265
Food & Drink 2 8 44 0.200 0.043 0.071
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7% 29 subgroup Bl D U b ZER HRE B

group subgroup TP | FP | FN | #&¥% | FHE | FfE
People & Body person-gesture 6 4 0 0.600 1.000 | 0.750
People & Body person-activity 6 4 1 0.600 0.857 0.706
Travel & Places place-building 10 3 6 0.769 0.625 | 0.690
Travel & Places sky & weather 8 3 9 0.727 0.471 0.571
Travel & Places | transport-ground | 9 10 7 0.474 0.562 0.514
Allg;lﬁi& animal-mammal | 10 9 11 0.526 0.476 | 0.500
Activities event 3 1 6 0.750 0.333 0.462
People & Body person-role 3 3 4 0.500 0.429 0.462
Activities sport 4 2 9 0.667 0.308 0.421
SEnrlril fg(s)f face-concerned 4 2 9 0.667 0.308 0.421
People & Body person-fantasy 3 8 1 0.273 0.750 | 0.400
Objects tool 3 4 6 0.429 0.333 0.375
Ai};‘ﬁi & animal-bug o | 5 | 5 | 028 | 0286 | 0.286
Objects book-paper 2 2 8 0.500 0.200 | 0.286
People & Body person-sport 2 7 4 0.222 0.333 0.267
People & Body body-parts 2 6 6 0.250 0.250 | 0.250
Aﬁiﬁi& animal-bird 1 2 7 0.333 0.125 0.182
Objects clothing 1 4 5 0.200 0.167 0.182
Food & Drink food-asian 1 1 10 0.500 0.091 0.154
Objects household 1 5 10 0.167 0.091 0.118
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Allgmals & plant-other 0] 2 10 0.000 0.000 | 0.000
ature
Food & Drink food-prepared 0 1 12 0.000 0.000 | 0.000
Objects light & video 0] 2 9 0.000 0.000 | 0.000
7.3.4 SFHTFE DG
ARFFETIE, BRI 2T ORERBLOE N ZHHT 272912, A

MW%QW,@%ﬁ@L%O<tﬁE,B%_&@tﬁm&woﬁﬁ@mﬁmi
EEHWE, 2L, BERL8E00UbEEZIR A D 2 ER AT — T,
B FEIIXEA OFIFIDIFET .

NERZARBI AT 1, BB EO IR/ NBERIZER 75 2 & T, 2R GG D
EWEEZ D AICHEmAN DD, L, NBALOBER D 728, BGOSR 72
ZDRE SIFBE SN, TORE, BEMIITNSRZEZTH > THIBM2AA
NEDLLZ L TREREL LTHHSNAGER DD —T7, BEMIZIZIKRE 7
ZEDFIELTWTY, JBfiZE LTINS ENLGERH 5. £, HEIRE
D/NSWIGEITIE p ERRELS 2003, BRI D2EE LTI FIEE
MNRDDH., BT, ROHTIE 8 DOMEEMSL LIz T TV L TH-TEH
D, AR OB EME LR BRI E S v TR0,

JEIERHBIC IS < tIRE TIEL, PRICAIE T 2 BIEOZESZ WD Z & T, K
HOHRMEIZER Lo &2iT-o A, LavL, ZOFRETIE, BEZALEN

THERAENMAEL TV LT, 2525 2 & TEMEE S, Re L
TOIZIEVME L 2B ERHH. ZDT-0, FEFTIIZENFEL TWTY, gt
B SRV ATREME R & 2 msdilf & L THETF b 5.

G Z L Ot BUETIE, BIEEOFEZEIZE SN T HEROBEOZ i LT
Wb, LorL, NFET /T = a K DEERT M VDR BT
WHDIZHE L, FERTFEICEL DEERT MVIIREORMRT — & 2 HITHE S
NTWD T, W8 O CTHRFIIREIZBIT 2 p ORI RE 22N EL 5.
IO, bEE LT SN AR SIFOMHEICS FIEM TR ERENEL
THEY, pEOKR/IPLT L E ULZEDORE S ZEBERKM L TWD EIER L2200,

L ED X512, RFZETHWEA ST FIEDL, i EnEn 506 30k
%%%zé*ﬁf,%ﬁf%é%@%g¢@ﬁmﬁﬁwﬁ%é.LtﬁoT,K
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WHFEIC BT 2 LA FER L, H—OTHECHES i Tidmn <, B0y
Pt R ARSI D N H 5.

7.4 SRR

ARG TIL, G FHET VI TN SCFRGE 7 v aZHWT, HEMIC
B DT ORBRIERBLOENZ N LTZ. — T, AR OEREHE 2D &,
WL OPDEBOER L OSESNFT OND.

1ARBIET—ZICBAT2ETH L. REFIETIE, EBEO SNS #fia Huv
5 Z & CRHBE I T 24T > TV D DS, BEREOIEEIRI A 1 2> A [ & BRERT
BV, FEDFEECHBITRIN O EZZ T TV DL AREMER S 5. 42R%ITLV E
RN D67 —ZIEE1TH 2 & T, FEEDRED Xo—Ri7e b Ly RoOgE
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